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Example 1. Benettl s F-125

oL - onn =
. e ey

http://mww.charterworld.com/news/f125-yacht-hull-arrives-benetti-yard-italys-viareggio
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EMship 2, EMship ’Q
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F-125

> a4 \\\\ Length on waterline —
o & \\\ Do 31.0 meters
™. - Maximum beam —

‘-{"\-‘-‘; 8.23 meters

&
NV Half load draught —

-“E“‘“ 2.01 meters
i

J

High-speed range —
17.5-22 knots

https://www.pressreader.com/italy/superyacht/20170109/282428463876372

EMShIp EMsh|p
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F-125. Now how it looks on a serial ship:
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https://sandpeoplecommunication.wordpress.com/2013/12/16/benetti-news-from-the-yard-november-
december-2013
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Next example: ILUMEN 28M

http://robbreport.com/motors/marine/dominators-ilumen-now-more-spacious-and-
preparing-launch-231479/

EMship EMshio %
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ILUMEN 28M

Length on waterline
— 28 meters

;_,\, Maximum beam —
& 8.23 meters

Half load draught —
= 1.85 meters
= High-speed range —
17-29 knots

oy

https://www.superyachttimes.com/yacht-news/dominator-ilumen-28m-taking-
shape-in-italy

EMship %, EMshipX
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ILUMEN 28M in towing tank

https://www.pressreader.com/italy/superyacht/20170109/282428463876372

EMship % EMship %,
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ILUMEN 28M in towing tank
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The Object of Interest

Rhinoceros software was used to build the model of the yacht

EMship, )) EMship )).

dng dDg#



The Object of Interest




General arrangements and
some technical ;

Information:
LengthPP 54.2 m

EMship EMship 2,
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CFD

[Star-CCM+ CFD software was chosen]
o Set rules of physics
 Change a flow as ever you want

 Change a ship and an experimental
domain models so many times as you
need

Advance d Design ” Advance d Design



What mesh size iIs better? Calculation
qguality vs. Time spent

al ) b)

Phase 1

| The lower the cell size
Fase2 U the more accurate the
Ll results of simulation

*Image has been taken from the Star-CCM+ 11 ver. manual

HOWEVER: the lower the cell size, the
longer the time spent to compute a
problem. Where is the golden middle???

Advanced Design 4 Advanced Design
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Mesh convergence study

e Let’s define some geometrical parameter to use it as a
relative value:

In Star-CCM+ it Is a “Base size” argument

« Whatis it?
It's a value, percentage of which may characterize
an elemental size (length) of a computing cell

 How long should be this length? => any easy to operate
with setting different cells sizes

),
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Mesh convergence study

Base Size - Properties X =i~ g Custom Controls
V::':Pmﬂ e +| @J Bow_refine
=1~ Surface Control
ITl Controls
@@ Values
sase size - =R
Specifies the reference length value for all relative size controls. i—_F ﬁ Controle

« How long sh
with setting different cells sizes

Advanced Design
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Mesh convergence study

)

EMship ’9 EMship
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Mesh convergence study

Shear drag, mesh convergence
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EMSI’]ID EMShIp
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Mesh convergence study

Pressure drag, mesh convergence

60
55
50
- e -Base 10
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C‘E 45
~ —e—Base 7.5
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§ ...0-- Base 6
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30
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EMShIp EMsh|p
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Mesh convergence study

Sinkage, mesh convergence
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Mesh convergence study

0.65
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0.61
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Trim, mesh convergence
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Velocity, knots
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Mesh convergence study
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Mesh convergence study
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Yacht with the bulbous bow
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EMship
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Yacht with the bulbous bow
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Yacht with the bulbous bow
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Yacht with the bulbous bow

Kelvin waves

Position in BasicC€OS.Laboratory. WaterLine[Z] (m)
2.1258

1.5081
0.89243
0.27672
-0.353899

-0.95470

EMship %, EMship 2,
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60000;
55000%
50000
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Gathered reference DATA: Resistance

components (17 knots)

Reports Plot

—— Dragshear Monitor

DragPressure Monitor

o
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Gathered reference DATA: ship motions (17 knots)

Reports Plot
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REFERENCE DATA COLLECTED

Shear drag Pressure drag
55
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Changing the bulbous bow to a
blade one

* Features of the blade bow concept should be noticed:

Front view

Bottom view

Top view

\I




Blade bow. First design

EMship, EMship %,
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Blade bow. First design




Blade bow. First design

EMship %, EMship X
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Blade bow. First design

EMship 2, EMship 2,
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Blade bow, 15t design. Produced wave
profile on 17 knots forwarding




17 knots

Pressure (Pa)
488053.

& Velocity (m/s) .
13.688 20.513 27.338 34.165

-
EMship X% EMship %
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17 knots

. e,

“Velocit

=i -—--.._ ' — ty-(m/s) _
0.037578 6.8627 13.688 20513

EMship %, ~ EMshipX
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17 knots. Blade bow

Position ini BasicCOS.Laboratory. WaterLine[Z] (m)
2.7502

1.9797
1.2092
0.43863
-0.33191

-1.1025

EMship %, EMship X
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Changing the bulbous bow to a
blade one

* Features of the blade bow concept should be noticed:

Front view

Bottom view

Top view

\I




Blade bow, 2"9 variant

EMship, EMship %,
Advanced Design (& Advanced Design (&



Blade bow, 2" variant




17 knots. Blade bow, 2"d variant

Frassire (Fe
=500.040 58700,

’)J
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17 knots. Blade bow, 2" variant

(8

. Velocity
..____9;0_97514'5-1 4.0061  8.0046 -

NS EMshipY
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17 knots. Blade bow, 2"9 variant

» Pressure | %

v . " Velocity (m/s) :
0.?07@146 4.0061 8.0046 12.003 16.002 20.1

v v, T e
EMship EMship X
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17 knots. Blade bow, 2" variant

CO. boratory. WaterLine[Z] (m)
2.9643

2.1572
1.3502
0.54315
-0.26390

-1.0709

EMship %, EMship 2,
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Friction comparison

Frictional resistance

31

29

Resistance, kN
N N
ol ~

N
w

21

19
13.5 14 14.5 15 155 16 16.5 17 17.5
Velocity, knots

=== Bulbous bow

Blade bow 1 —m -Blade bow 2, more inclined top

EMShIp EMsh|p

Advanced Design Advanced Design



Pressure drag comparison

Pressure drag

Pressure, kPa
w w SN N (6x] o [e)} (o))
AN © AN © SN O SN O

N
(]

24

19
135 14 14.5 15 15.5 16 16.5 17 17.5

Velocity, knots

=== Bulbous bow Blade bow 1 —& -Blade bow 2, more inclined top

EMshp EMshIp
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-0.

15
1

-0.2

Sinkage, meters

-0.

-0.

25

-0.3

35

-0.4

EMship
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Sinkage comparison

Sinkage

35

14 145 15

155 16 165 17

)

\\

T.‘

Velocity, knots

Bulbous bow Blade bow 1 —m -Blade bow 2, more inclined top

EMship
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Trim comparison

Trim

1.1

0.9

Trim, degrees

0.5

0.4
13.5 14 14.5 15 155 16 16.5 17 17.5

Velocity, knots

Bulbous bow

EMship 2, EMsh|p
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So, what do we have now...

 Trim had been changed (involving or
separately from the sinkage - ?)

 Pressure drag increased — in what areas
of the bow?

* Frictional drag is almost the same
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CONCLUSION

 The bow shape gives direct influence on ship motions
behavior. Changing the bow we will change the trim and
sinkage, In particular;

 The pressure drag of the yacht’s new shape had been
Increased — how to reduce it, modifying the bow? The
new problem to future additional research;

 The blade bow does not function as the initial one — does
not help against wave producing effect. How to optimize
the bow in connection to this aspect? This is a hew
problem appeared — to be studied in optimization study
subject.

: B% ‘_e’ \ "M ’ ) . I\ l‘;, k ~ ’\ .
- J

Advanced Design "4 Advanced Design



	Diapositive numéro 1
	Diapositive numéro 2
	Example 1. Benetti’s F-125
	F-125
	F-125
	F-125. Now how it looks on a serial ship:
	Next example: ILUMEN 28M
	ILUMEN 28M
	ILUMEN 28M in towing tank
	ILUMEN 28M in towing tank
	ILUMEN 28M in towing tank
	The Object of Interest
	The Object of Interest
	The Object of Interest
	CFD
	What mesh size is better? Calculation quality vs. Time spent
	Mesh convergence study
	Mesh convergence study
	Mesh convergence study
	Mesh convergence study
	Mesh convergence study
	Mesh convergence study
	Mesh convergence study
	Mesh convergence study
	Mesh convergence study
	Yacht with the bulbous bow
	Yacht with the bulbous bow
	Yacht with the bulbous bow
	Yacht with the bulbous bow
	Gathered reference DATA: Resistance components (17 knots)
	Gathered reference DATA: ship motions (17 knots)
	REFERENCE DATA COLLECTED
	Changing the bulbous bow to a blade one
	Blade bow. First design
	Blade bow. First design
	Blade bow. First design
	Blade bow. First design
	Blade bow, 1st design. Produced wave profile on 17 knots forwarding
	17 knots
	17 knots
	17 knots. Blade bow
	Changing the bulbous bow to a blade one
	Blade bow, 2nd variant
	Blade bow, 2nd variant
	17 knots. Blade bow, 2nd variant
	17 knots. Blade bow, 2nd variant
	17 knots. Blade bow, 2nd variant
	17 knots. Blade bow, 2nd variant
	Friction comparison
	Pressure drag comparison
	Sinkage comparison
	Trim comparison
	So, what do we have now…
	CONCLUSION

